
APPENDIX C

CRITERIA FOR SELECTION OF A CUT-OFF SCORE

Because the final Structural Score S can be
directly related to the probability of major
damage, the field survey building S scores can
be employed in an approximate cost-benefit
analysis of costs of detailed review versus
benefits of increased seismic safety, as a guide
for selection of a cut-off S appropriate for a
particularjurisdiction.

As a preliminary guide to an appropriate
cut-off value of S, note that an S of 1 indicates a
probability of major damage of 1 in 10, given
the occurrence of ground motions equivalent to
the Effective Peak Acceleration (EPA) for the
particular NEHRP Map Area. S =2 corresponds
to a probability of 1 in 100, S =3 is 1 in 1000,
and so on.

As a simple example, take a jurisdiction
with a population of 10,000 and a
corresponding building inventory of 3,000
wood frame houses and 100 tilt-up, 100 LR
URM, and 10 mid-rise steel-framed buildings.
Assume the jurisdiction is in NEHRP Map Area
6, and the Basic Structural Hazard scores of
Appendix B, High seismic area, apply. Assume
for the example that no penalties apply (in
actuality, the penalties of course would
discriminate the good structures from the bad).
The building inventories, probabilities of major
damage and corresponding mean number of
buildings sustaining major damage are shown in
Table C1.

TableCl

Prob. Expected No. Bldgs.

M= I No. Bldgs. £i MajorDamane WithMajorDamage

Wood 3,000 4.5 1/31,600 Approx. 0

Tilt-up 100 2.0 1/100 Approx. 1

URM 100 1.0 1/10 Approx. 10

Br. Steel Fr. 100 3.0 1/1000 Approx. 0

Given these results, this example
jurisdiction might decide that a cut-off S of
between 1 and 2 is appropriate. A jurisdiction
ten times larger (i.e., 100,000 population,
everything else in proportion) in the same Map
Area might decide that the potential life loss in a

steel-framed mid-rise (1,000 mid-rise buildings
instead of 10) warrants the cut-off S being
between 2 and 3. Different cut-off S values for
different building or occupancy types might be
warranted.

Ideally, each community should engage in
some consideration of the costs and benefits of
seismic safety, and decide what S is an
appropriate "cut-off' for their situation. Because
this is not always possible, the observation that
research has indicated (NBS, 1980; see
references in Appendix B) that:

"In selecting the target reliability it was
decided, after carefully examining the
resulting reliability indices for the many
design situations, that 1 = 3 is a
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representative average value for many
frequently used structural elements when
they are subjected to gravity loading,
while 13= 2.5 and p = 1.75 are
representative values for loads which
include wind and earthquake,
respectively".

(where 13,the structural reliability index, as used
in the National Bureau of Standards study, is
approximately equivalent to S as used herein) is
provided.

That is, present design practice is such that
an S of about 3 is appropriate for day-to-day
loadings, and a value of about 2 or somewhat
less is appropriate for infrequent but possible

earthquake loadings.

It is possible that communities may decide
to assign a higher cut-off score for more
important structures such as hospitals, fire and
police stations and other buildings housing
emergency services. However, social function
has not been discussed in the development of
the scoring system for this RSP. This will be
addressed in a future FEMA publication
tentatively entitled "Handbook for Establishing
Priorities for Seismic Retrofit of Buildings."
Until and unless a community considers the
cost-benefit aspects of seismic safety for itself,
a preliminary value to use in an RSP, would be
an S of about 2.0.
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